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THRE AFTEREFFECT OF INEIBITORY STINULI
(EXTINCTION AND DIFFERENTIATION)

"~ Fisiologiya nervaykh A ¥, aoumi;l,'

otsessov |Physiclogy ' Departxsnt of the Physiology
iJerve Proocesses], ' ' and Pathological Physiology

f':nu. Kiev, Pages 405-414 \ of the Higher Nervous

Activity, Ukrainlsn
Psychoneuroclogical Research
Institute, Khar'kov
I. P. Paviov ascribed high significance to tho inhibitory
.processes occurring in the cerebral cortex. BHe ulve' particular
attention to internal inhibition und its aftereffect. In him lab-
orntprie. it was shown by many workers (Belyakov, Dekhtyarev, Pon-
isovakiy, etc) that the aftereffect iests for entire minutes, and

sometimes for tens of minutes, and applies to all the conditioned

r-noxe; arising from a singlo anslyscr.

_ Subsequently, the dependence of the aftereffect of inhibi-

~o

tory stimuli upou the type of nervous system was established by o -

Usiyevich, Xryashev, etc). At present this question is baing de- =
veloped -ynonttc-lly by the personnel of the Physiology Faoculty

at the Chorklsok Pedagogical Institute under M. K. Bonyi.

I.-P. Pavliov noted the existence of stimuli whoses offecis
wmay be sustained f:r "entire days.” It appeared of intérest to

deteraine how the sltereffect of a profound inhibitory process

would proceod ant' “hether it was possible, by imducing various

~ types of interual hibition, to produce differing effects upon

ooaditionod-utln -’Aéuvsty .

-t
" The study was conducted by means of 6 dogs with fistulas of

<ae parotid salivary glands.

" —
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!tcnuuud the dogs by type of Dervous system in &ccord-
anee with the clasaic Peviov method of conditioned u»i'loxu", , - ,. :

* The dog Medved® was & male mongrel, 33 kg in weight. He
was highly excitable and u;r-uﬁ. FPositive and inhibitory ooa-—
ditioned reflexes were elaborated rapidly, but values could not be

determined exactly, dus to his sxtreme excitability he -qutx-pod in

his stand, jumped at the screem, tore away bulbs, chewad rubber
- tubes, pulled his legs free from straps, attempted to jump off the

stand, and behaved quite aggressively.

‘Medved' could thus be classified as having the strong, im-

pulsive type of nervous system.

The dog Tresor, male, 13 kg in weight, was of nixed Gersan
shepherd and mongrel ancestry. Positive to light comiitioned re-

.. flexes were eclaborated at the seventh combination of stimuli, and

)

to a bell, at the fifth. They becams fixed at the twentieth. o

Differsntistion was established on the seventh repetition, but

o 1 LT

was of inadequate stability,

By type characteristics, Trexzor was classifiable in the

strong, unbalanced type of nervous sysiesm.

Sultan was a msle moagrel, 22 kg in weight. Outside the
1ibontory he was aggressive, but within it he was quiet in a
restrained sanner, but not affectionats. Focitive and inhibitory
conditioned reflexes wvere elaborated rapidly, but were unstadie,

and often disappearsd.

By type characteristics, Sultan was classified as in the

moderately strong, unbalanced category of nervous system,

.
. . -
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Drushok, & mongrel, was a male 26 kg in weight. He was af-

" fectionate and sven-tempered. Both positive and inhibitory condi~
- tioned reflexes took a long time to elaborate, and were unstable .

over 8 6-wonth period. By type, Drushok could be categorized as

lnvinq"thc wesk type of nervous system. . -

‘ conditioned reflexes daveloyodtslb"'ly. Differentiation was un- A

" stable. By type characteristics, Tuman could be characterised as, - .

Tusan, & mongrel, was & male 19 kg in weight. His positive.

. '3 '_"z."nninz into the extuﬁlfnnk.typo of nervous system. o

H

Experiments were run on these dogs daily, at the sane ttao

" emch day. The interval betmp application of atimuli vuiod. as’ 'O"

" we were unable to msintain a stereotype in the course of our work.
After the elaboration of positive conditioned nfloﬁs. and the
establishmint of differentiation, we proceeded to the basic ax-
‘:plori—ntl. We atudied the effect of fading and intenquuid_dit-»'
ferential inhibitlon. 7he use of fading or intensified differ-
ential inhibition in the middle of an experiment did not produoo
clearly-defined results, and we decided to spply inhibitory -til— a
uli only at the end of the experiment. In oxpori-ui_t_n_ with tha ‘
extinction ot the conditioned reflex, the stimulus was 'r_olputd at
the and of the experiment every minute or two, and th’c otzodi ml
carried to 2 or 3 failures to respond, whereupon the expericent

was brought to an end. During subsequent days, the uugvttoct ot

this inhibition upon conditioned reflex sctivity was invesiigsted. -

A differentiating stimulus was applied 3 times .f the cnd
of the experiment, with ons-minute intervals. On the days ‘whioh- :
followed, study was made of the aftereffect of umui@ m- _-
ferentiating inhibition on conditioned reflex uuvn'y._‘ :

- 8 -

™~
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in experiments with ordinary extinction on the dog Medved',

"’ wo found the conditioued reflex to & bell not to undergo extinc-

e oot b S e

tion, the animal entering a state of marked excitation: whining,
running around in circles, jumping at the screen, hnlvl;ln‘;‘. The
‘ qitieotton aexperiment ended at the fifteenth r.potltion of the
bell wvhen Medved' tore away the buldb and tried to Ju-p oft thov
o -und After reinforcement of the bell, the experiment m m—

tinued, and finished in & wholly normal fashion.

Couplete extinction of the comiitioned reflex to xuuiug
was obtained on the ninth repetition, the experiment being carried
to 3 failures to respond. The stimulus m repoated every 1.5

minute, without reinforcemant.

In Table 1 we adduce the magnitude of the comg‘a..q reo-
flexes 2 days before utinctxon, on tho day of extinction, and

during the days which zouovod, nntu return to nor-ll

Table 1 shows that, nubs.qunﬁt to extingstion, ons could ob~-
serve inhibition of the conditioned reflex to the extinguished
stimulus for 4 days, the conditioned reflex returnfing to noml
only on the fifth day.

: [Ses 7able 1, following page]
The conditioned reflex to ths bell underwent no m. —hlh

that to light increased to 6.8. Differentiation was retained.

with Tresor, extinction of the conditioned reflex to the
zetronome, with repetition every 1.5 minutes, yielded 0.0 at the
twolfth repetition. At the end of the experiment we used the met-~

ronone and reinforced it. Table 2 shows the aftereffect of exiinc-

tion.

S
~
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TABIR 1

KFFECT O EXTINCTION ON MAGKITUDR OF COMDIFIONED REFIEXES

Dog Medved' -
) g
Date Light Bell  Qurgling o8
1950 a
17 March 3.3 .83 2.8 0.0
28 March 3.4 o83 103 0.0
29 March 2.8 . 8.8 as.3 0.0 _ Extinction of -
e : 0.0 conditioned re-
i . e _ flex to gurgli
g : S oo ¢ In tables 1-3
b 31 Mayrch = 6.5 SRR %] 3.1 0.0 the decimals in-
A R dieste the de-
1 April 4.8 8.7 1.5 0.0 &ree of extinc-
Co ) : tion of the
3 April o B.3 7.3 9.0 0.0 conditioned
- , retflex.)
4 Aprid 6.8 ‘10,8 1.3 0.0 ’

Table 2 ) ws that the aftereffect of the inhibitory stimulus
affected the extinguished raflex only during the first 2 days. On
the third day the reflex underwent & marked strengthening, and on
fourth, approached normal. As far as the differentiating Qtimu
is conceorned, 1t lost its inhibitory effect which returned oanly on
the twelfth day after extinction. It is to be moted that Trezor

ohowed unstable powers of differentiatios in general.

" yoron showed complete extinction of the conditioned reflex

to the bell (on repetition without reinforcement, every 1.3 minutes)
_ on the fourth repetition, the experisent being carried to 3 con-

secutive failures to respond. Tible 3 illustrates the attsreffect

of sxtinction.

As shown in Table 3, tb.ﬁogv“shondlmmmm

the conditioned reflex to the extinguished stimulus (to 0.8),

-5 -

~

T
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reduction in the conditioued refiex to olicking, sod m to -
~ 8.6 in the conditioned reflex to light., Ou the seocond Wl.ttor

' extinotion, the posit.ve reflexes returned to normsl, but uutor-
utuuon was disinhibited. Differentistion was restored on t.h_-, .

third day after extinction.

Thus, the results of the experiments performwed .huw tblt
with 3 animals having strong nervous systems, the m!ubitory
process applios, from the womsnt of extinction to the following
days, chiefly to the reflex that had been subjected to extinction.
It is interesting to note that the weak stimulus, light, was al-
ways elevated after an experiment in the extinction of another

stimulus.

lat us now proceed to a description of the experiments

with standard extinction in doga having weak nervous systems.

The dog Tuman failed to respond to the zeventh rep‘tition
of the ringing of a bell every 1.5 minutes, at the end of an ox~
periment in extinction of the ccnditioned reflex thereto. Xx-
tinction was carrled to 3 failures to respond, and the experinent
was then cut off, |

{See Tables 2, 3,xd4, following page]
Table 4 adduces the results of the aftereffects of extinc-

tion.

Prom Table 4 it is clear that after the usual extinctiecn
of the conditioned reflex to the bell, it was inhibited for the 6
days following, returning to normsl oanly on the seventh, As far
as other stimuli are concerned, the conditioned reflex to light (a

weak stimulus) fluctuated, and failed to return to normal even on

~
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TABLE 3 o : o
. EFFECT O EXTINCTION ON MAGNITOR OF COMDITIONED REFIEXES -
S 28
Cobe 3% F 3! g4 e
‘1848 _ . X - 23
&7 Ootober 3.0 8.0 6.0 8.0 0.0
: . .7 7.0 8.0 o0
38 October 3.0 e | A ‘Extinotion
. 2.8 0.0 2.5 of condi-
29 October 4.0 6.8 % tioned ro-
B ) flex to met-
30 October 4.5 6.5 2.0 9.5 6.0 ronons
1 November 4.8 6.2 4,8 9.5 3.3
2 Novamber 3.8 5.0 9.8 8.8 2.0
3 November 3.5 3.0 6.3 7.8 s.0- S
TABLE 3 S E
EFFECT OF EXTINCTION ON MAGNITUDE OF COMDITIGNED RRFLEXES
Dog Voron
Date Light Bell Rattle ' - Notes
<8
+~
-l
E ps
¥
™ -t
-l &
1952 as
29 September 1.5 4.5 8.5 0.0
1 October 3.5 4.0 4.5 0.0 Extinction of
condi tioned
3 October 3.0 g_:% 6.5 0.0 reflex to bell
4 October 5.8 0.8 2.0 .0.0
5 October 3.8 4.8 3.5 -2.5
6 October 3.2 4.7 3.5 0.0
-7 -
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F
: Date Iignt . Bell Electric & - Notek
: i ) e '§7'§ . .
. -t
B . K s
o - B
: © -3 .
1853
8 September ° a8 8.2 6.5 0.0 ] ER
© - Bxtinetion
10 September 4.2 5.5 6.2 0.0 of condi~
- 6.0 T tioned re- .-
11 September - 3.8 oo 8.0 0.0 flex to bell
12 September 2.8 1.8 4,0 3.0
13 September 3.8 1.5 8.2 2.5
14 September 3.8 3.0 5.8 1.8
15 September 2,0 0.0 . 4.5 0.0
17 September 4.3 3.0 1.2 0.0
18 Septeumber 1.5 5.5 4.8 "0.0
the seventh day. The conditioned reflex Lo the electric hammer
dropped to 4.0 on the firat day after axtinction, but returned to
norma)l on the second, On s bsequent days, the conditfoned reflex
continued to dron, and had not returned to normal on the uﬁnth.
Gu the next day, ‘dutmntxauon wag disinhibited, and remsined
such for 3 days. Differentiution returned to normal on the fourth
day after extinctinn,
with the duy Uruzhok extii. tion of the oonditioned reflex to
the bell took pluce at the sf.ith repetition, Extinction was carried
to 2 failures to resrond, ans the expar‘mant brought to an end. To-
ward the end of the ,rocess of extinct.cn, Druahok's head drooped,
and he tguan to drowse.
“ B -
~
-y

Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81 -00280R0013001 70017-3




Teble 5 illustrates the dats on the sftsreifect of the in-
- ;li!.,bfto‘ry ssinulus, . L

- fable S shows that the &ndtttoutd rtth‘ix to ch- cxﬂ.n‘uuhod
Qltrong stimulus -~ the bell -- rsturned on the folzloim day, but
that 1¢ fiuctuated sharply theresfter. The conditioued reflex to
"14ight was inhibited. to xero on the r’uﬁn day after extinotion and
drupped by 30% in response to the a'lgctru; hammer, while differenti-
ation was disinhibited. During the next 7 days, the conditioned
reflex to the extinguished atilulun tl\;ciunt;&, ‘but on the sighth
it was ulevated, snd on the tanth it returned to normal. Condi-
tioned reflexes to light and to the electric hammer fluctuate
sharply at low levels. On the temth ;hy after extinction, the con-
- ditioned r¥flex to the electric hammer returﬁod to normal, while

the oondtt:onid reflex to light hnd not bj that day becowe normal.

) The experimental datn set forth led us to the !olloy;ng o
o »icgncflusions. In dég; having weak nervous ny-t‘cu“ the aftersffect
is felt not only by the conditioned reflex of the e«tingulthﬁd
" stimulus, but by sll other [ :sitive and negative conditioned re-
flexes.

° ’ ‘ In connection with :.> fact that we were 1nt;nstod in the
course of the aftereffect o: various inhibitory stimuli and ms to
whether, by inducing various types of internsl inhibition, it was
possidble to call forth various effects on conditioned reflex activ-
ity, we coaducted cxpc;-u-ont- involving nou profound differential

inhibition.

" On 1 November 1949 the dog Tresor showed differentiation to

light 3 timss running at the end of the experiment, while the usual
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procedure with that dog was to spply positive and negative ligit 3
times each ir a day of experiwents at variocus W. ‘l‘lbly 8 '

shows the standard for positive and negative conditioned reflexes'
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for 2 days, in which the data for positive and differentisating -

light represent averages for 3 conditioned reflexes fox- each day

of experiments.

On the third day differentistion was applied 3

times, and its aftereffect on the subsequent days is also shown.

1951

15
17
18

19

20
21
23
24
25
26
27
28

29

S—
~

September
September
detenber

Septenmber

September A

September’

September
September
September
Septenber
Septeaber
September

September

Light

0.7

2.0
1.0
0.0

0.0

Dog Druzhok

Bell Electric

6.8

hamwer

2.3
5.3

0.0

0.0

0.0

0.0

- 10 -

Differenti-
ating light

0.0

o.o

0.0

0.3

0.0
0.0

0.0

0.0
0.0

0.0

. “ vt
1
btcs , .
Extinction of e
conditioned re- G
"flex to bell M
bl
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TABLX 6
RPYECT OF TREKR-FOLD DIFFERENTIATION ON THE MAGNITUDE OF
CODITIONKD REFLEXES

-
Dog Trezor 2‘:‘ .
° -i N
s pol .
D!t‘ Idght Bell . g E 3 Notes
. . 5 $e
3 bt @ ~
: ~
‘1949 ég ~
'y - S
29 .0otober 3.3 4.8 6.2 - 8.4 c.0
31 ‘October 3.0 7.4v 5.8  8.0- 0.0 :
1 November 3.2 7.0 5.8 7.5 0.0 Differ-
. 3.0 L ) 0.0  entia-
. 3.0 0.0 - tion re-
. : , peated 3
2 November 3.5 10.0 13.0 8.7 2.7 . times at
. i s B end of ex-—
3 November 4.1 0.0 7.8 2.5 1.8 periment
4 November 7.1 14.0 “8.8 6.5 2.8
5 November 2.3 6.0 3.4 13.4 0.7
9 November 5.5 7.5 4.5 5.5 2.0 -
10 November 3.8 4.5 4.8 4.8 0.0 .

Table 6 shows that on the day after the application of

" thrice-repested differentiation at the end of the exporiment, all

" the positive conditioned reflexes showed & marked rise, while dif-

ferentiation was disinhibited. The following days showed a fluc-

tuation of the conditioned reflexes. Differentiation was disin-

hibited for 8 days. On ths ninth day the comiitioned refliex to

light approximated the normal. The conditioned reflexes to sound

stimuli did not return to norsmal.

With Voron, differentiation to light was repoated 3 times
at the end of the experimsent on 30 Ootober 1931. Table 7 shows

the aftereffect of this intensified differentiation.

- 13 -
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TARLR 7

Tt EYFECT'OP THREE-FOD DIFFERENTIATION ON THR MACAITUDR OF

CONDITIOHED RRFLEXES = % T
:‘0 ~ .
5 L
s B
R Dog Voron 2o
‘Date . Light ""Bell  Oloking g% Notes
e a
1951 i
26 October 3.8 3.8 | 4.0 0.0
29 October 2.0  g.8 2.0 0.0 Differenti-
o ation re-
30 October 2.0 3.5 4.2 0.0 peatad 3
0.0 times at
end of ex-
31 October 3.5 3,0 8.3 0.0 periment
1 November 3.8 5.0 3.0 0.0
32 November 3.0 5.0 3.5 0.0
3 November 3.5 11.0 1.0 0.0

5 November 2.8 6.0 2.3 0.0

The table shows that on the day subsequent to thrice-re-
peated differentiation the conditioned positive reflexes to light
and clicking showed an increase, while the bell reflex first re-
ﬁiud at ita normal level, but incroased on the following days, and
had not returned to normal after 6 days, differentiation z;ot having
been disinhibited. 8ubsequently, the conditioned reflex to light
showed some elevation, and the magnitude of the conditioned reflex

to clicking showed some fluctuation.

Differentiation was repeated 3 times with the dog Sultan at
the ond of the experiment of 29 October 1951. Table 8 shows the

aftereffect of the intensified inhibitory stimulus.

- 12 -
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‘As oan be seen from Table 8, the positive conditioned i-o—l

T tum showed an increase on the day after application of throo-

fold differentistion. Differentiation was disinhibited. On the

touovmz days the positive conditioned reflexes nuctuud, M

on the eighth day they returned to normal. nu!onnt!.ntou e

3
o

tursed to normal on the fifth day.

.+ It is clear from the experimental dats adduced that, ta
urtnnny a1l cases, application of thrio.-ropnm dutcmtuuou

leads almost always to slevation of the positive oondiuon.d re-

' flexws on the following day, and to fluctuatfion in their magnitudes

on subsequent days.

With the dog Voron, having the strong, balanced type of
nervous systea, these fluctuations were significantly less prononncd;

aAnd differentiation was not disinhibited (Table 7).

With the dog Trezor, having a strong, unbalanced tyje of
nervous system, fluctuations in conditioned reflexes are particu-
larly marked. Differentiation was disinhibited for a long period

(Table 6).

Use of three-fold differentiation with the dog Sulten, hav-

ing a moderately stroug type of nervous systes, produced fluctua-
tions both in the positive and negative comditiomed reflexes (Table

8).
The experimental datg we have adduced show that:

(1) the development of strong extinctive or differentiating
inhibition at the end of an experiment is reflected in the intens-

ity of the conditioned reflexes for several days thereafter;

- 13 -

<

Sanltlzed Copy Approved for Release 20“1¥1/Q6/08 F‘CIA RDP81 00280R00130017001Z3‘~

‘5"" h S

Sanitized Copy Approved for Release 201 1/06/08 CIA RDP81 00280R001300170017 3




! r

(3) entinctive inhibition Assr different aftereffects with

dogse hvau different types of pervous systems. Vith dogs of the

wvoak type Oof nervous syatem, this aftersffect applies not oaly to

the oconditioned reflex undergoing extinction, but to all other

positive and negative conditioned reflexes. With dogs having the

strong type of nervous system, the aftersffect relsates primarily

to the extinguished conditioned reflex;

(3) intensified differential inhibition produces greater

fluctuations in conditioned reflexes on successive days than does

extinguishing differential inhibition. The msrked fluctuations on

recovery of the conditioned reflex spparently testify to the fact

that internal inhibition, which is elaborated slowly, leaves an

inhibitory effect for s long tine;

{4) extinction, as & sudden conversion of a positive stimu- :

lus to a pegative, rises smoothly and without sharp !xnctunubﬁ ; / _;”

during the period of restoration of the conditioned reflex.

TABIX 8

EFPFECT OF THREX-FOLD DIFFERENTIATICN ON THE MAGNITUDE OF

Date
1]
1951

232 Oatober

23 October

28 October

25 October

"
~

Light
[3]

3.0

CUNDITIONED REFLEXES

L3
Dog Sultan QS % &
o8
Bell Netronome 2 S - Fotes
3] 4] (51 (6]
8.0 6.7 0.0
5.5 6.2 0.0
Differentiation
6.2 6.3 -——:': repeated 3 tiwes
—— at end of ex
0.0 poriment
6.5 8.5 2.4
- 14 -
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)
26 October
9 October
30 Oatober
a;_-octohor

-~
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(3]

8.4

6.0

(4]
4.0

- 15 -

{8}
2.0
1.0
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